The proteoglycan synthesis repertoire of rabbit chondrocytes maintained in type II collagen gels.
Repair of experimental articular cartilage lesions employing cultured rabbit articular chondrocytes requires a detailed knowledge of the phenotypic stability of these cells. A suitable matrix vehicle for use in chondrocyte transplantation is a much sought-after component of any transplantation paradigm. We studied the proteoglycan synthesis repertoire of young immature rabbit articular chondrocytes maintained in chick type II collagen gels or collagen gels supplemented with recombinant human transforming growth factor-beta 1 (rhTGF beta 1). Maintenance of chondrocytes in type II collagen gels increased the percentage 35SO4-labeled proteoglycans reaching equilibrium in the A1D1 or D1 fraction of CsCl density gradient when compared to chondrocytes maintained in polystyrene microwell cultures. Although rhTGF beta 1 supplementation increased the percentage of A1D1/D1 proteoglycan by chondrocytes grown on polystyrene, rhTGF beta 1 did not augment this percentage increase in A1D1/D1 when added to collagen II gels. Rabbit chondrocytes synthesized two core proteins derived from the high-density aggregatable proteoglycans. LI and LII have apparent molecular sizes of 480 kDa and 390 kDa, respectively. Both core protein forms were found in the medium fraction, but the predominant core protein form associated with the cell fraction was LI. Maintenance of chondrocytes in collagen II gels increased synthesis of both core proteins. In addition to the large core proteins, three other core proteins with properties on SDS PAGE characteristic of the small dermatan sulfate proteoglycans, biglycan and decorin, were identified. Synthesis of these core proteins was stimulated by maintenance in collagen gels. Furthermore, they were preferentially retained in the gel matrix. Chondrocytes maintained on glass or in type II collagen gels stained with monoclonal antibodies specific for chondroitin-6-sulfate, chondroitin-4-sulfate and keratan sulfate. However, while chondrocytes grown on glass slides failed to stain with monoclonal antibody 3B3 in the absence of chondroitinase ABC digestion, chondrocytes grown in collagen II gels stained intensely in the absence of enzyme pretreatment. These results were confirmed by Western blots.